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(54) STATIC RAM 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a SRAM having a dummy circuit in 
which power consumption is less and a control signal can be generated with 
optimum timing. 

SOLUTION: In a static RAM having a memory cell array (10) having memory 
cells MC arranged at intersection positions of word lines WL and bit lines 
BL. BLX and a sense amplifier amplifying voltage of the bit lines, the RAM 
has dummy memory cells DMC selected at the time of selecting a word line. 
Dummy bit lines DBL, DBLX connected to the dummy memory cells, a 
timing signal generating circuit (30) generating a timing control signal 
responding to potential variation of the dummy bit lines, and a dummy 
memory cell selecting circuit (32) selecting the dummy memory cell being 
common to the word line group responding to selection of the word line in 
word line groups having a plurality of word lines. 
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^S-r & * -r s > ^fi-st ^njg i , at*© H«ia ? - k 

* y ^^siRisiss £ & *tr -s c £ £#m£ -r a x a r a 
imam 2 ] nam i icm^x, 

C£*ftmt?Z>X27- -t -^RAM, 

cis^3 ] mam i {tfcor, Huta^-c s >?mwm 

^*^tsCt*%fm.f?Z>*Z7'J ?*RAM, 

Clf^4 ] it^i {cfct^r, Mia#3-^*y-fe;i/ 
harass *i. BfriB^5-^^:y-fe>>usjR[5igs 

it, fulBf S-tAai» h[*}©ffl$C©#* 5-^*y-te 

jb^i5jB#tc®ei?-r-5c£^m<frax$7 : --f **ra 

M> 

[If^<^5 ] mam4lcidl>X, BuiB^S-^^y-feJl- 
tt, ^5-t*-y h^cy&o-ciBg^n. HtriB^s— 

[lff*^6 ] mam. l (cfcc^-c, miiB^y -fe.il/TW 

M, 

imami ] it^i ^tcvtA^as^x, b«ib^5-^ 

■*y-fe;M2, 2o©-f>A-$^3?lSibfc7 >^|5I 

/c«® is^jKDmmicmMz tix t» & c £ 

U£t--Z>X^7-^ ? 4? RAM, 

imams] mam \ tas^x, muzz's.- ^ 



mys-feJ^, ht3^@SS#st§:W6*-i.2>C££ 
Itli^-rSX^TM ^RAM, 

[19*^9] "7- K«£tr? h^£©3£H{4g(ClBa!$ 
ft/c^^yfe^W-rS^^fcy-feJUT W£. fe>XT 

s-b^r^i, Btria^ * y -fe jut u- -r icm.A,x t* * 



-y^ey «ji/Ka0Ufctgift3trfc*/^ b*y > 
Ut , buIB y 5 - b y h^<Dm{4^{tfcjc;g urmilB-fe 
>XT>^»rti-s|££j?5cT£ # W $ >^fl#£*dt®8& 

£. fwa^-KWoiB^Kjcsor. «^©BfrtB^5- 

£^WraC£^!|t^£-r-5X^T--< i» i 7 RAM, 
C»*3B1 0] l»3}?S9CC*JliT. B«l3^*y42;H^(D 

io ^m?- b'Mffi-tti'emcziux, suiB^s-y 
* y ■k}\>miRMB&&w>v 6 nr c» -s c £ £ -r a * 

#7- -f y RAM, 
[0 00 1 ] 

MCCML/. #iC, •fe>XT>7V c c£<DjgKlSfJ{aim^©f 
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20 [tS*CD^{|5] ^ff ^ "^RAM («TSRAM)«, ^ 

c£*^*^iSii©^^^ ; tyr&-5o jifj-kjUD 

AM© — ~OlC, i'P^^PWIMSRAW&S*^, H<Di>Uvi> 

|SIft!MsRAM(3:, i?P y ZtcmMUXT Fl/Xi3>ha 

30 Af^jc^-^^tB^^na. 

[ o o o 3 ] 2 tc i>u ? t>immm.swji*, n^fr h 

[0004] sKAtmnmmm*. u^x<omK>x^h. 
mmtc. zu>zmm%Lxut>uv>7i,mmi;xxt}Z 

- Kij&©|g»K{¥<,»y*yi2;U#f ^ t' 
[0 00 5 ] ±JB©rt3Pfi l fW3:, > r ^ ^ ^JtPiagSiC 
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A -ywmtixb, c<d%a s >^-7-^>Kck»)42 
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lx, v-b'm, stv-tfr. v-y bm<D#s.-m&z 

* a s^^s&wfisKSftn**. io 
[ o o o 7 ] m i ». # $ -@&*mm utcm* 

MOXAftZtlZT FU*Add£=i> hO-;Hi*lGont 
* 3 > ^WKRCf 5*3- #018 14(C<tl9 
f3-F3ft, £-Y3>^<i#EQB. CS, EQ, 0E#£(£ 
7 r 3-2T5Jiig-CSJR3*a/t'7- K»¥UW"7- F 

i ort<D^*y-fe;n«c^jijR-r-5o ^-nfcj&Dr. ^ 

y-feJUiO&Jfcf? H|g*tBL,BLX£ggSfrU zivJ^XAv* 

1 8(C<fct)S^3n/ct:*f hi£l*tt>*-tz>XT>:/2 OK 20 

<J:Difi|iiStl-5„ •fe>XT>7'ttl^S0 > SCfX«. T-fh^ 

t- » h m a 3 7 ^ xft-sfEQB© * -f s > yxm& £ 

T>7*Hi7JS0,SaX& A^^y A Xfg-^EQ©^ -Y 5 IsifXW. 
2D\r\&AljMmRV<?A bT>-72 8lC\t)2n, 5 30 
[0 0 0 8 ] com&ffl-cit, yt'JWl/^lOrt 

y -fe-FUMCittSIJtC # 5 - J** U -fe^UDMD&i, -e L/T. 
t* » MS?2*BL , BLX<h ttSOK: # 3 - 1' h S£*tDBL , 

dbijc*^ ft-ent&w e> n -s „ # s - ? - f^dwlk: 
as©?- t'mu)mMzti2>mic#~-~>7-b'mafiL 

tl&$A 3 > VlC^fr-GX , # 3 - 1' h ij£S*fDBL ,DBLX 
fck|5M§©*!IM#!*EJi£$ft&. SEo-C, SEffl£-<3 
> ^EJSS 3 0*5, # 5 - fc* h ig?2*DBL , DBLX<D*EM(C 
-fe >X T > ^Sa^ffiff-^SE^^St- S C t X, 

&xzz> Q 

[0 0 0 9 ] ^D-fe^©^^^^*). .X-ty-fe 

>i><Dm$bmf) ic^v*&&.cxi>, # 5 - y * y -fe * 

CMCtc lelti©; < ^ s» * D -5 ©-C, W^otw 
7 , >*fc#jcSLfcftjS©£ A 3 >yt , -fe>^T>7 - Saft) 50 
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[ mw-fim®: b <fc 5 <b -r -s ] ±ib©se*0h« , ^ 2 

*tDBL,DBLX^tf^S -^©SifS^S-y^ i'^Ti'-fe^ 

mn^^icit^x , # 5 -^hss© h 9 >^ ^so* 

t'J-feJl/TU-f 1 0«:5 1 2^©"7-- F^WL*s*tl 

as , 7-F^wL©sb{ / ^«i/ / 5 1 2-e*?» 0 -e 
titc?ptur. ^'--7-K^DWLliS-y-W^^T^-fex 

h5>-^^tt, ^ r 5-'7-K^©igttic«t:e3^'ff 

[0 0 1 1 ] lEfc, ±IB©S£*M«. ^5-^lsI8§^S 
•9- ^ ;H&ft L, , ^ 5 — "7 — F ^*sfflS -7 - F^ i tiSiJ 
{C|glft3n-S©-C, m©^7J©tt7C*S<o » 

DWLfc^Kig«ji3n-2»©-c, z<Dftffimm*)&mA-? 
[ooi2]@2{i, so© ^ 3 -mrnzmm u/cfi^© 

SRAM©«fiS0-r^>-5o 01 iiajD5lffl»*frt»?*.6lrr 
c©fif*^4-c«, ^s-^-FtfliKW-fK:. ^ 
r©a^ , 7- KiwLAMty-fe^ri/-/ 1 o©SffliJics 
W/c^s-^^&y-fe^cMCic^M^ti-S. U-?X, ^5 

r. as^^y-fe^Mci^KiBsstis. 

[0 0 1 3 ] C(OmU. &3.~~V-~\rm&W&3tlXl,>> 

*><dx, ^<Dfttmmmnt)<D^-A-*nz-z>c.t&xi* 

[0 0 14] L*>G^* s e>, ^r©«7— F*5&J^5-y 

-ty-fe;i/{c^snTi»s©-c. ys-y*«;-fe*DMc 
^as^ * y ^;m«:£ leiii© f ^-cieg-r sci 

mx$>2> 0 ^(Dtcit), ^©^2-^*yH2-'l'DMCC^ 

>ptBL J BLXcfc«pttf^a<-rsc£^-c^-r, -fe>^r> 

>^-cWSfcfc{c[i, SEfflf 3 >^IsIS§ic«$&3 
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< TZtcebiCi*,. # s -jt * y -fe JU©ffittfiB**jMty 
^'Jt^ctOilAJCi^^nS. l/*»U 7-F 
^WLfittC # ~ - ^ y -fe ;l/ DM!?: ggg-T 5i2©Wt 

[ooi5]f©^iL,t, ^5-^*';ht;H]m:* 

•7- K^WL^|SjfC^iJ{Cl2g-r & C £/&*#;*. 
#>#>£fiegK:{$t,>, #=-b** h«W©©fl?8:«j&q5< 

[0016] ^C-C, *»?S©BWB. ?fi**7J***l>& 

< §31© # s > ^-e3Hjtsim^££j£;-r£ c £#-?£ £ 
[0017] *^©«ij©aw«, *J8Hm©* s > 

SRAM4S«-r & C £ (C * ^ „ 
[0018] 

[^S^^-T^/c*©^] ±IB©SW5r^ST-2>/c 
IBS $ ft * * y -fe ;i> * •5>x^& y -fe;UT 

w£, mntt? hm<Dnm$:i%<m-r*>-te>z.T>y't 

JR^tl-SB^tcili^Stl-S^S-^^&y 42^U£, 
^*y-fe;Kcg^$ftfc^5-t*^ h^£. Haters- 

f 9 ^©nft^bttit^i/T # =■ y?ffl'@>mn&£. 

Z> Z A 5 > yfi-^^StlHll^ £ . 1g£fc© -7 - YWk m 
tZ>V- YWBm<b*g».v- Fi^SiRCCjE^L-C, 
•7- F^{Cftil©H«iaf 5 -y*y -fe^I/^rjlJR-r-S ^ 

5 - ^ * y •b^iii^iisg £ s c £ £1#«4£ r -5 . 

[0019] ±IH©^«. -7- F^Sfrt©a^©V- 

KSA^s-y^y-fej^ML, ?-K*»rt©<,»r 

V-tJitWmiRSin&o ^5-^-=&y-fe;Ha. ilJR^c^ 
5-b*9 hi|g£igjttUT^©m{i£^{b3t»-.5. -eo 
■C. # ^ 5 > ^{f -*t£j&@8g«, # 5 - b* ? ^©^ft 

^{btcj&^ur. iKc< £4>-fe>xr>:?'£jta»rr3-fe 

■7- F^^#B§-rSC£^-C#, M®ft7J©tf*£W;?. 
5Ci*5T#, m2K«§&©?- F^CttUTftil©*' 

y^y-fe;u©<i^a^fc-r-2.c£*sr^, &®©#-r 
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£iID#b*? K^<fc«5 4>ii<r^C£*5T^€>„ lot, 
>XT>7-«Bttff-^^^ja-r^C£/»s-C^^ 0 Urf»4>, 

xmmtzct&xzz. 

[002 1 ] ±Mi<D^micis^X, <fc 0*f * 
T«, ^s-^y-fejl/tt, 2oo-f>A-ii43?ii 

misted »*@ig**ru sM^^?(5]K©m©>- 

io F©— ^i^-^;u$/c«<gb-^ju©m?!i(cg^3n 

tlr>5„ W^MKtSCif, ^'-^^y-feJl/Kl 

J:S^5-t*9 h^©|gKi0^, fittclslD «:&»). 

Zo #ic, — fejb^.^^ n^©^©^s-^^ey 
^;u#|ipfK:aiR;*ft£ia£, ^K^s-^y-fejurt 

©5 y ^H13§«, 1 tt<DS— F©— ^*!|nlD b^;U©m 

as{c^3ftn^©-c, ®RHo^s-t? h^t© 

m, n^*f^fgati-r6as[©^5-^*y-b 
20 ^©n^ttifw^jhsne. 

[0022] ±fa©^WK:tec»r. J; 0«F* u^HJS^l 
-ett, ^ y 42 jut u tcm-f e-tifciso >7 - F^*5 

r. »^©ys-^^y-fe;i/SjRi5iss^gwe.n^.o c 

©^^(C, ^5-^^&y-fe;I/3llRI5IgS^a^!iC-rSC£ 

•c, ^s-^y-fejuaMgggKATjSft-S 1 ?- k«* 
[0023] ±iH©^(c*j^r. jz<ottf& u^mmm 

30 "Cti, 5^5— \Z)\>3.=- v htcfll^-S^s-^^ry t^u© 
rt© # 5 - ^ * y -fe ;u©f@^^-5j^a:^T # s«^£ T 

^J©«^c£U-C«. Iff- A ft£(C J; «5W»fBj 
ftg^CRCM©IBtg<l#(C J; <0 *t 5 -^^e y H2;U©{l^r*SpJ 

^S^BT«e£^So Jg^'J©*8fiS£U-C«. iSglS©v 
y4z;u©fflf&#Bj^i8^Bjiig£&.£ 0 

40 [0024] ±iB©@w^^T^/te*{c, ?tm\<Dm 
©fBijffl^c j; n«. icmmoxr f u 3 

n-S^^rf--^ v tfRflMCto^X, V- F^£ t*y bUt 



[0020] ±K©»WK:*»(,»r . «fc <3Jf* 
-ctt. y5-^*y^ji/«, jim©^*y-fe>'i'£i5j^© 

ffiLXffil&3tl2> 0 mc, Jfii5[©^5-^*y-fe;KCct 

miR2tiz<Dx, bm&mi,mMffejjX'mm 



7U-fi, HulBt'^ F^©^IE ; &^iliI"^*'5>-fe>^T>7' 
£, hmIB 1 ?- F^®tR$n^B${cS^$n-5f 5-^ 
*'J-fe;bt, ig^5-y*y-fe;Kc^$n/c^2-t* 
f h^£, mriBys-b'^ f-^©^{4^bJcfc^ur^ 

£. ^©mffB-7- K«**rr<S«7- Fi^SI^A77£ 
50 U BtffB -7 - K»fflfrt©ji>«c <i^lo©9- F^©iM 
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^©{fflffl^Jcfttf, *n v ztcmmuxT F 
fe$n, f6tt^*;i^^P9^cJ:98HJW3ft&x# 

i, ■bi'^r>^ettM#tcj£SUT:. met? 9 ban© 
cc k 9 h *#ft(ceH3 ftfciggfc© 5 - * * 

S L riWB-fe > x 7 > yMStsm^&OLfSr? Z Z A 5 > y 
{f-^M5|S§£, IWB!7-K«B©jB»?tCj£SCT. 

©mrta^ 3 y -b^*Bi«F«:jw?r s * 5 -j* y 

[0 02 6] 

H« , KTG^eitOJBJBWKIRJE 2 ft s *> ont ft < , 

[ 0 0 2 7 ] B 3 B. mi ©JBkOJBffMKfett&SMM 
COSRAW*. tW»©>7- PIRNL&tHR 

©e? h^BL.BLxi, •eneo&s&aK^h y** 
BBSS^/t^^y-fe^Mci^wrs^-ty-fe^Tn' 1 

0#5S:W6ftS. y*y*JUctt. HwUftl.*, 61 
©h^>>>X££WU 2ffl©CM0S-Y>>'N'-£*3£MJ£ 
*ftLr^2»^@K*<(»JSSL/. v 9^088© l*f©^- F 30 
#5 2 <B© h >X 7 7 f— h h7>yxir^ltt'5 

hMZHcmmzftz. Etc, h7>x7 7 y-hh7> 

J?* hi*. 7-F«iiLKjB»3h5. 

[0 02 8] laJJWMSRAMti, '&&mvWm LfctfcO , 
£»P 9 ^CKK:|g!»3LT7 F UXAddi 3> h P— ;K3#C 
ont£#«*&3ftSo -e-ti(C|£^L-C^=i-^lHl!fSl 4 

3„ 7- F7^F7-fA'i 2«, jlJWfKtS^b 40 

r, *ric-j-*!7-FaiwL*ffitt-rs. v-fmmmu 
tern*, mtRv- pmicmmztitcs*:*) -^ji-uc^mtR 

h^BL.BUO&M* y -feA^©^ 9 ^IhI38{C J; DfgStJ^ 

Sft&. 

[0 0 2 9 ] 3 5 ASRft -SfCSK: J: 
8#jgJR£ft, *t&ir&V9 Vm.ttft-te>XT>7'2 0 

sysisg 3 0 # s -fe > x r > r/4ajMt#sE«: tss l> 50 



#H2 00 2-3 6 7 37 7 
8 

X, t*9 h^>FtBL,BLX©m)£ ; lrtil!'I-r^c ^UT, -fe> 
XT>7'2 0©tt57J>FtSO,SQXtJ, * -Y 5 > {fHmW!& 1 

■C, tHTJ^ 9^11882 4 JC n. ^©ffi^7^ 
ft^OL.OLX*^^^* 9 7 r 2 6 tcmSStlZ. ^<Dm. 

[0030] — a©K^a uiii^*^7-r-2) t, t* 9 h 

Xff-SfEQB&cfBS t* 9 h =1 ^ -f Xlsl 
Wl 6rt»t:» F*tt*J6»t/t. ^SEix^;i/fC7'y 
I^«l(c, -Y=3^-YXIhI8§2 2^, -f37 

Xm#EQtCfS^ U T 12 > X T > 7*tH^S0 ,SQX©«fiE 

[0031] 03 ©mi (Drnmcommmxit, j 

t'jwu-fio©Sffl(c, a^r©^*y ^;i/MC<tp 
t*9 h^DBL.DBLxtcf&orsw^n-So -euT. «^ 

©"7- F^WL^ATJiL, ^tl6©-7- Fi^©^, l^-T 
n^©^- Fif£l#®!R£tt/tC£iCfc;^LT, ^5-^ 

* y ^ jvm jWfi#DMcs& m7j-r^^5-^*y* -H/SiR 
[p]K3 2*ss:»6 ns. ^5-^*y-fe>>b»«#DMcs 
cciesur, ys-^-ty-fe-'i'DMo&ijgjRsn-So Seo 

[0032] intern*. ^5 -j«*»;*/W«Rffi»0M 
CSCCj:0jli^StlS^'5-H2^^-— 9 hDMCU#, a^t© 
^S-^-ty^^DMCC^RS^tlS. Jttfc©?- 
F^WU&i^'3-^*yH2-»l'^-9 h^r^S-r-SCifC^c 

•s. ojt), c©^5-^^6y •tJi'CMcB. a^©^* 

[0 0 3 3 ] C©«t -5{C, ^5--fe^l/J.^ 9 hDMCU*. 

^©^5-^*y-fe^DMc?rWu, -e-n6©^5-^ 

*y-b;b?r|HlB#K:®tR-r-SC<b-C, ^5-t*9h^-DB 

L,DBLx=5:1tt5:©^'3 y-fe.M/K:J:o-c&3?iJitgSKrr 

a^r©-^ * y -fe jumcJ: 0 4>H8jjtfe73* 3 iS < ft ^ . 9 s - 
t*9 h«ttt®«fiaE^*jB«©e9 h^©«{4^{bJ: 

[0034] -etiK^i*. -fe > x r > ■y'&Mjm^sE^Q. 

fiSTSSEffl^-r 5>^lHli?S3 0«, ^?r^forS3aft 
-Y 5 > y©-fe > x r > 7*4aiJjm-^SE^(S-r -S C i *i 

"C*-S 0 fiEoT, ^5— fe;l^z-9 hrt©^5-^*y 
•fe;l/D(C©i5[«, ifB©^^!!^^*^©^^* 

>tfDBL,DBLX{£«:, ft^fffl©^3 «J -fe-»bCMCB4>S:W 

6ft, £*5~-fe,»l^.=-9 hrt©^5-^*';H2Jl/©S5(CC 

ft, #$-t:*9 hW(cffl?n4t^iA5, ast* 

9 h^£^®(Cft^,J;'5{C7 r 1f'r>3ft^c 
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c o o 3 5 1 mi (Dmrnmrnmicto^-c , ^3 
mffi~c$>& 0 wamm^mt, mn. aifc©NORy-h£ 

[oo36] ±i2©n i <DmM<D^mm-cu, ^ * y -tz 

ftSft&i, # 5"^^ey-fe;Uji^llSS3 2##5-^ 

* 'J -te^jllRff # DMCS££j?£L . #3 — fe;l/^.^ 9 h dm 

m\ K» h&*fDBL,DBU0&*IMfr3ft, ^-©S{£ 

atftKJ&SlsT. SEffl£-C 5>^|hIS§3 0^-fe>XT> 
7*iai|,fi#sE5r^T^o C©SEffl£ ^ 5 >^IhIJ§3 0 

[003 7] H4tt. mZ<D9m<Dl&WmtC*sVZSMM 

Art,**, m i ©n*fe©ji^0i-ctt, ^^ey-fe^TW 

F t 3<D^T©"7— FSEWLCCtt l/C, i£— ©# 5 —bJl/zux. 

Sit, ^3-^*>;-b^iiiRm-^©iis^Js<o 

# 5 * y -fe Ji/DMc<DStR«S^iS < % , <fjff 1±© 

:oo38]^cr, mzomrnvBrnm-ct*. y 

1/^10 F*3© -7 - Fi^WLSrigifc© •? - K^gpWLG 
l~n&C#ttT, "7- F*§I^LGl~nf ft-eft©i£*tl 
T y 5 * y -fe;U3SJR|5Igg321~32ni # 5 — fe;U:x~ 
» hCMCUl~n i*S»5. WtL\Z, jtfj -feJUT W 
1 0FtyC5 1 2*©>7- Fj&WL#Sg8»€>ft S*§^tt. M 30 
X «, 8 *© V - F i^WL-C— O© 7 - F^gfWLG^r fltj£ 
T-Scfc^tC-TS. -7-K^WLG, #3- 

jf^'J-feJldHKiaH.. * 5— &JloL=.? hi*. 5 12/ 
8 = 641 ( = n) {C&.-S. fit, ^5-^^y-feJl/ 
atRSttK. 8 #© -7 - KflteufcAft^-*- •Sl&ainialJS 

3.— v V DMGLKi, «^r8<B©^5-^*y -feJl/DMC^r 
[0039] ±iB©flteWC:te(r>T. 7- Ki^gfWLGarttc 

mt z v - fiswl© — o#jgiR ;* ft* <t , $r 3 - * y 40 

■fe^iKR@W321**j8!ROTDMCSl*lH^U. #5~fe;U 
■3-— g h DMOUltCjg-j- 2>&$«D *t % - ^ * y 42 ;u DMO& IU 



4$H2 0 0 2 -'3 6 7 3 7.7 
10 

JH3-9Gonrt*gUg;*fe&. C©?P**CK©#-Y3>^ 

a©«mitiK"c. "7- K«wL3&siaa;3ns. cnta 
«Ho*-/3>a'"c. 3 -5 a jijRft-st cs& 3 ft 0 

[004 1 ] -7- FttWLXDfgMiKm*. WIST* *3 - 
pf^y-te;l/3l^lsl3§32i ( i = 1 , 2, 3. . . ) 
5-^*y-fe;uaBRM#DMCS*|6£U StloT&^S- 

[0 042] 7- FflMLGMBMriCtft*. f ? httftBL.B 

uo&M-ty-fejUMcKijcoigtt^n-s,, tr» h^bl.blx 
«, y -fe h «si-cmzsm{4{c 7"';?t-y?iirfc 

•5. -7- F«KttK#l>SaftSftA:.rf*y -bJH*J©5 » 
^gIK*i, -^©t*9 h;i£©1i{i£3ltTtf£. H8 
K. y3.-^*y-fe;i/aHRii#DMCs«:^i>. #3— te;U 
Hrt©a^©^3-y*y42^CMO!>^5--t:*^ 

ys-K? h^DBLXSrHSlrr^©-r. f©S{4 

[0043] ^ 5 - f y h ^©Sfe^bKjSS ur , 

Btrfi-^SE^^S-rSo c©^>^T>7-iatt<t-^sE{<:jt> 

fttfc&MIt/. Hz>XT>7'm7J*fS0,SQX©— MLU 
^Hcg|*W*. 42>XT>7"©[5IgS^(cJ:o-C 
». f ^ h i^©A^* 3 -e©* * W*«:«c *»^3&s* 

[0 044] WT, ^-Y 5>^«H9iaKl 4tf£j£-r 
ST-7 h^5» h-f^-^W^OEfciSSLr. ^Jt 3 
fC*jCirH2>XT>7'ttJ7J>t : tS0,SCK©m#* ;i Ul7J^ ■» ^ 
BK2 4ICJ:0'9? ftift#l», B$rat4{C 

o,s(M3:Hu^Kcyy^ + -^3ti, y-feyh$n 
s» H^rtBL.BLx^H u^i/tc^y — ygn, y-fef 

hStlS. IK, SEffl^-/3>^lHlSS3 0fCfe. lf»h 

(c^y^-r-^sft. y«?hsft&. 

[0 04 5] 061*. ISttOJBffllWtCfcwa^S-^* 
yH2;l/©|5I8Sia-C*^, 0 ^3-y*y-fe;l/». a^©^< 



B#tCilJRT£„ -eftfC^l*. ^3-b*9 h^DBL.DBLX " 
^^[©^5-^^r y-feJUCj;-,Tl§»j3ft, ^©^{4 
^t^SEffl^W' 5>i/[5IgS3 OfcefSSft^o 
[ 0 0 4 0 ] 0 5 «. mi RZ/m 2 ©^6fe©^ra©SR 
AMtC*J^Sg()^^-< 5 + - Ht*^, I51WMSR 

ifiV) IcmfflVX, m^LtH,»7 KUXAddi3> ho- 50 



£H8KlT -5 C <!: T. il^©>* 'J 42;U©|fcSli#fe7J^Jlt. 

ifc ^ 3 > ^sEffl 3? a 3 > ^@ss 3 0 icmm-?Zo 

l»©MW-C«. jfs-t^ai? hF«9©a^[©^3 
-^^y*JUCMC*^l5lB#CCjMi^3ftT. #z-zvbm 

/c«6tC|l] O^Fl4(cfft£$ftrc»S C £#M£ Ll^ 
[ 0 0 4 6 ] c -e. *nss©0ggeaiic*ii7 y 3 - y 
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^ >; -fe;i/«, ^ v ^m&<D 1 ttcos- F©— 

[0047] §6tC(i, 2o© £-^©#5-^* 'J Hz 
Jl/*Sm$nrt>S„ 06 (A) ©^5-y*i;-feMS. 
P?+*;^7>^X^P 1 iNft^ h 7>^X£ 
N2 £-cmJ&,Ztl2>mi<DJ>'*~-$±. h^>X7r 
P3. N4-C^^n^2©-f>^*-^i*i, Xfit 

^ ? ^HSgOlft©./- Fn01,n02*ih^>^7ry- 
h f ^>t?Xd?N5,N6^UT^5-e^ hijg*fDBL,DBL 10 
XfCjgi^ttS,, £/c. h7>X7rN5,N6©y- bit, 

©^«. a^©^*yH2^iinD-c*«o -eu-c. y 

S-^^eU •fe.ll'-Ctt. ^ s» ^@5§© 1 #f© ^ — FnOl.nO 

2©— -ft(Ds~- Fnoxfr*. m$i*JEvccK:iglsS£ft, ^ ? 

^|5|S§© - F nOlttlgfc: H U<"<;k -/ - F n02»SKl L 

[0 04 8 ] D>iflZ>mi8l<D# 5-^* y-fe.il/-Ctt, ilJR 
^l-^-DMCSiCjcO h-7>X7 TN5,N6#«giIT-5<!:. <&T 

h«iDBLXj!»5LU^KC§||fTCf 6»tl^„ 20 

[0 04 9] — 06 (B) ©^5-^-=&';-fe;H*, 
2005 ^^@K?r^-rS4<g(Dh^>^X^Pl ) N2. 
P3,N4i, h7>X7ry- h h ^>^Xi?N5,N6ittl^ 
G-C*0. ^?^i5I8g©l*f©-'-F©'5^- Fn02 

b*> HijglDBL#Lt^;MC3l#Ttf?>tt£. 
[0 05 0 ] JigBCDJ:^(C, jr%-y*y-is.fr®if 9 h 

UH2;l/DMO()S[gIB#(CjlJRSnfcl«-&, ^5-^*'Jfe;u 30 

[0 05 1 ] ^5-^^r'J-fe^^tt, 06K^Ufc 
i*J0. l^-rtlT^mt^, 06 (A) tC^U/c— #© 
F£l6^U^rt/tc@^L/c|gJ&#«£90£Li,>. -e 

©fflfitt , t* h ewso' it 5 - 1* » f ia*f tt fe ? h 

i^^r'Jt^©/- F©ftM^fSi*s^^$n, #9 

[0052]^^t, y=-y*'J-fe;UCC*5tiT i b. — 
L/ctt 5 ifi, L U-<;HIiJ© F <D— AL&Mt* 

^mx-t^o 50 
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[ 0 0 5 3 ] 0 7 tt, -$mMmmmic*m *t % - * 

7-Ctt, 8#<DV- F^WLl~WL8K*fUT 4m<D&S. - 
^^Ufe^CMCl~DMC4^6^S^2--'fe^^-- ^ h DMCU 
#tRW&*l*. fifi-oT. 8#©7~ Fifg?WLl-WL8itJ:*3 

@s§3 2ccA^3ti-2>o -et/c. -7- b'mmpio^rti 

*>©-7- b'M&MiR2titd%lC- *3 -teJWWl 

CUF«g©4<@©y 5 -fe^DMCl~4*^B$K:jgtR§ 

[0 0 5 4] 07tC^$n/c^5-^*"J-fe;L'DMCtt, 
06 (A) K.TFhicm-J-C&'O. "7'J*W&<J>— #© 

5 - >; -fe;L-DMCl~ 4*^15] B$(C ^5-t*7 h ^DBLX* 

U^^HIlItClgttSn-S. C©C itt, SEffl#-<S>^|5J 
SS3 0*^^-r-2>-fe>XT>7'|astj^sE(D^'i' 5>^ 

am©t*-^ h^©^H^{fc^^ 5>y(c^s-a- 
[0055] 08tt, m2<D$m<oi&mm< l c*5iff?>$zM 

F!l ; &i^BJ-r-50-C , *€>„ C<D^ff^-Ctt. 
~v bfa<D#*~j*^*)*z>V<Dm&*~^WCg&i&<<Ct£ 
->ri»-2.„ ^-©^ic. 08 (A) (C7rc3ft-5£fc«5, ^ 
5-^*yfe;l-®IR[sIifS3 2 i , 32 ji^S-j'tU 

[0 056] 08 <B) fC^Sn^ifcO. X-f 

*^HSW©^;W *?tt, ^a^SWaTtt, l*f©h 
7>^7r h ^ >i>X ^P10,Nll©y— h ^ y 5 > F<b 

12©^- K*y^> Ktc«^Sti5. -£©*£*. 

rao,NHtt2ifflt*^t&6. -entCcfJ. 
3S3 2©tH7i*^©^ £#5~y^y-te;i'DMCtc£3.6 

[0 057] X A -j ^*^^at«^SWb-Ctt, 1 

tt<o b"?y^? 7 b ^>^x^pio,Nii©y- h ifi^My 
cctv^y b'lczti^tvmmzti-c. t>?y7b?isi> 
z.%m2<Dy- bftnmvccici&MztiZo ^-©*sm, 9 

^yy'b ~>>i/Xi>tii2te*>£tj:K), jSJRm-^DMCStt 

[0 05 8] Ctt6©*-f » ^i¥SW©tfc^tt, ol^^ 
bJ#B-CS>-So XW^9 L MiaS§4 Ott, #X^ ^^SW 
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temffinEEzmtGrz. -tux, x<r?*vs&BK4-o- 
tea. ©rj£(3# s i - s 3 ft , -en 

tftHttU HIO©^ -» ^^SWbOt^SCC-r^. 08© 

mwmsNaic, m*)(D4 mmmmviMsNbicmg. <* ftr 

C^-So -&©*£*, # 2 --te;U:x^ v F F*3© 8 <@© # 2 - 
JRSft-S. 

[0059] ±MZ(DWtM.m^S 1 ~S 3 *U^93&r's 

ci-c, mmim<D xj? ^mmm-c # -s . 

ft&C£&-C#£U HCTbttl>b»~XRGMK:<l:i)St 
C006 0] #2 — -fe;lot.~3» M*g©#2 — ^f^ey-feju 

wm^mm-r^>mt)i)m<t£*), sEmm 2 >^iass3 

0 ^©^)E^b£ J: o ^ = > £ C £ #T?# 
-S. — #2-^*Uiz;l/©ffl&#:^J&ttfttf, «t0 

2>^{C£c.£ 0 Se-oT, SEffl#>f 2>^@|3g3 

se©£^ 2 >^*®fc^-rsci^-c#-2,„ 

32tt, ^ff-(» irMCDf&mffimm-Cdb K> . il?£©CM 
05tC «fc £ NORy- h 4 2 £ NAM?y - h 4 4 £ -C#fiS 3 tl 
£„ 3fi©N0Ry-h4 26C8*©C7-K^^2^:. 3 

3 *foA^3 3ft, -€-©tB;ft#SNANDir*- F 4 4&CA 
T^ftS. X^tw ? ^<DS&3ftl[HJB§-C«:, (,>Tft#> 
©A##H U-^JUC&fttf, NANDy- F 4 4©ttJ^7feH 
u^McftD. :£T©Afr#L L--<;UK:Sctt«, nandt* 
- F 4 4©ffl2j&L U^l/KSc-S,, ftof, #2-^* 

|HJJg3 2tt. HS©*lwfflP5 1 + *;Uh^>i5X^P20 
£8ffl©A*fflN?-f h5>>^X£N21~ N28£, -Y 

>A-^4 6i4W-T4„ 8<l©A*JfflFt7>S?X£N2 
©-7- F^HU^jUC&S^ A^fflh7>yxi!!!i5 



C8) «H2 00 2-"3 6 7 37.7 

14 

iiL, -y>a-^4 eoAT^Lu^Mc-rs. -en 

tCft^, A £ 4 6 t* . H P^A^illRfl^i It 
tHTJ-r-S,, £T©7- F^Lb^UCfc^, 
-^4 6©A^* S HU-<JKCK9, tt}73©j§tR{l-5f&L 
U^MCfc*. fi^T, C©@3§4>, 8^©>7-Fi^© 

[ 0 0 6 4 ] 0 1 ltt, 02©||»©^JKWK:*iW.& ^ 
5-^^rUH2;uaiRlsIS§©^J©Il?§@'C , *-S„ C©iSW 

0SS3 2«, 0 1 0 ©efcSM-c* 0 . MffimP?-*** 

10 h5>^X£P20©ftft9&C, -f>A--$4 6(DtHM 
7 -t - F'W^-TS 12t©-r>-"*-#4 7 , 48iPhtZ 
Z>V -f- Trrty 2>*y7r*m-?Z>o Cft&Cj:*3, 
;f-£4 6©Hi;fr#Hl^;Ute3£^±#^Tj&>6 l*t© 
^>a*-$47, 4 8©£J§a*P#raf&tC-f >/-<-£4 

6©A7^^Hb^i/«:K-ro •entcffi^, -r>^*-^4 

u, >>»n*- £47, 48 (DBmmwftffloi^frxm 
20 ^4 6*iai^-r-sjii^ff^DMcs©>'^i/xiiii*a^ , 7- f 

[0065] ^±©H^©^3H-C«, £ 2 - ^ * <; * )V 
£ £ 5 - f * h mt^WT £ # 2 -^HliS^fiJffl , 
-b > x T > 7-|a»)fi-^£«;S© £ 2 > #-c£M? Z, -fe 
^7^^ 2>^[5I8§?r^L/fc„ L<#>L. 

tKcRg^^n-r, ^2-snss^jfflL-c, ffe©$ijiani 
m « t- » f ^ ^ =i ? 4 xm-^EQB^-fe >X7>7" 

[0066] |g(C, J:fB©H^©^S|-C«, fUytm 

mm<DSRMc*miz mm vtcwzwm l tc&, *§m 

«, £a^£^|U»3M©SRAMtc*)®ffl-rsci*5-c# 
-5. £ u v £^I5^Msram©»-^«, 6?n^ 
*ft»Shftl>». ^gC^6«*&5nST F UX©^b 

*UiL,lb^©ia^t^ttlb/c£^ 2>^-C. rtSCSSS© 

»fw*iw& § ft, rtgpiniifs© s * & £ 2 > i'm-st 

3&^^$ft-5„ fie-or, 03, 4(Cfc^-C. £^2>^ 
40 $IJiai|5I8§ / /7 r n-£'[5ISSl 4rt^C«, ±IB©TFUX© 



f^©^tj:. ?7 FT^ r T7^TtW?51$tt^ft-C^l' 
h^-^AT^ftfcimt, <tri&»IM¥^H>63ft 
•So ^•ft«^©^2 -EISStCcfc-S-fe^^^-Y 2>£Te1SS 
©1t^«, £P ^£l^»!S©^£(5lDr*S. 

[0 06 7 ] «±©sijfe©^^i{cj:n«, mmtcmm 

50 a^:© b' ^ h ^©^jfpfc^t>#/cft3l^ £ W 2 > ^-C$iJ 



. • ' (9) 

15 

[0068] m±, nm>&mmz* t&z 4trF©# 

[0 06 9] (ttiBl ) V-YMtVv b&t<D£Mtt 
4, BfllBf^ h^0Dmffi^ifiliIT-5.i2>XT>7'i, HU 

^4, fg^s-^y^ttg^ft/c^s-t** 
4. MIB^S-t*-^ h^©«{a^b(cfE^ur^^5> 

©mib?- F«*wr* , 7~ b'mmzxftto, mib? 

- K«Hm*9©*I>&< ifclo©9- K<a©jW?tcjeSL 
T. - F^tCitjlCDB-FlB * 3 - * U -fe**»R 

[0 07 0 ] (ttiB2) ttiBl (CfeOT. i1-gP^e>^a 
? * 3 ft, mffB &t|SJ»| l/T T F UXW 

>£3ft3C4£#Sft4ir6X*-r-f ? *RAM 

[0 07 1 ] (ffE3 ) #13 1 SWB5f -f 3 > 

fWHSumw. !WB-fe>xT>^ > *ie«rr*-b>^r> 20 

[0 072] (ttfB4) tttBl KfcOT. MIB^S-^ 

* y -few*, ^ * y -fe^r u A ft<Dst -t y -fe^i m c tr 
SGR©iWBy3-y*y-feJl'«:J:Dy 
5 -~fe;l/:x.=- * haWteKSft. BMfB^s-^^y-fe^S 

•=&y-fe;b^i^ffi5F{ciHR-r-sc<»:*#^i-r?)X^f--f 

[0 07 3 ] (#IB5) #IB4CCfcl^r. H«iB^5-^ 
*y^b«, #5-bf* h^tCjG-oTiBgSft, "huIB^ 30 

-S C 4 £#i5:£ f £ * * 7- -f » 9 RAM 
[0 074] (tt!B6 ) #IB 1 iCis^-C, miijt * -fe 

^ft^ftttSfrSur, *5-.**y-fe;ta»WigK£3f3 

-Y V #RAM, 

[0 07 5 ] (#IB7 ) ttIB 1 &fcK4CC*Si,vr a IffB 

^5-^-=eyH2Ji/«, 2o©-Y>>'^-^ ; fe^ilSML'/c 40 
■5?*-liR*«U ? ^lelSS© 1 tt<Ds— F©— 

Ci^iJfgfci-r-SX*^ f ^ RAM. 
[0 07 6] (ttfB8) #iB7{C*5l»r. B«IB^2— fe 

ft. fs-t» h«*#5»jK:iBMrrse 4*^4-^-5 

7,^7- -< -j i'RAM. 

[0077] (ftfB9) ^tlBUCteC^r. buIB^S-^ 
^ey-feJl/jM^|51|{g4BfjfB^5--^^ry-fe^4©ra^, M 

IB^s-Hz;^^-^ hicn-r-s^s-^^ey-fe^©^ so 
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•5C4*^SJ[4-r-2>X^f-^ f RAM. 

[007 8] (ttiai o) «tB9(c*jur. Btfia^s- 
s§3&ita^j-r s # s - ji * y jmiRfi-^ mib^ s - ^ 

*y^;u&c£M*fc«#{£Jrr&;W ^3¥4, buIBX 

^@S§4^rWrSC4^SS:4-r€.X^7'^ ^ i? RAM. 
[0 07 9] (ttiBl 1 ) «7- Fiitf h*S4©£M 

&igK:iBg sn/c^ * y -fe^* wt-s * * y -fe^r * 
4, -fe > x r > 7"|aWjff #tc[£;g o r , ttrf 2 f h^© 
^l£ ; &tiifS-r5-fe>^T>7"4, mnZStV-teJlTl'A 

^ h ^isjtcgegs n/ca^© ^ 5 - ^ * y 
h^4. Btrfa^s-^^ h^©s{S^^bfctE 

«-^^SHISS4. MIB 1 ?- Fi^©)SiR(Ct&^Ur. «sk 

©iwta# s — y -fe jufcRBtKafiKT ^ ^ 3 — j* * y 

•fe^il!RHIS84«:Wr-SC4*^iS:4-rSX^7-^ »f 
RAM 

[0080] (tfiai 2) #tai ltcfc^-r. ifSfr^e. 
^o ^w3n, fuiBf p » ficmmvxT fux 

36*flM& $ n . Mft-V A t> )\>ifi wilB ^ o 4> <>c J; 0 *ijfp $ 

[008 1 ] (#IB 1 3 ) ttfB 1 1 (Cte^T, huIB^* 
y M)Vn<0 ? - F^J&s. «^!© "7 - F«*tt4 "7 — F 

ia ^ 5 - ^ * y hz^swhss^sw e>nri,^ci^ 

liit^^^f^ RAM 

[0 08 2] (Ftiai 4) #tai 3K*Jt^-C. mifBl5)B# 

umzn^fttcmthti, i«ia^3--fe^^^^ b^Hir 

e^'s — * U Hz^jSIRIhISSK: J; K) MIRS ft & c 4 %!|# 
iitS^ff s/ ^RAM 

[0 08 3] (#tai 5) #tai 1 tcfct^r, ftria^ 3 

^IslSS^Wb. f ^EIJS© 1 %t<DS— F©— ^7 

SS u-^-rt/* fctt® u^;P©Sj®ocg|i^ § ftr c 

4£#S*4-r£X£7 : - f ^RAM. 
[0084] 

mn*£.f&? z # 3 -^@i?§© ^ 3 - * * y -fe^*5ji^ 

©■7-FS§lK:j:9|g«i;?ft£©-C. m^7J©^^W 
K«©IB»*iKia<bt?#S. -€-fttc#t». ©jS©^^s 
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[04] m2<DmMmzmmicteuhsmmffirm-€$> 

[0 5 ] m 1 2 ©||jfc©ff^#!J©SRAMfc::foW&«| 

[06] JtflRDMffltcfett & # 5 - ^ * y -fe;KDl5iS§ 
0-C&-5,, 

[07] ^siifeojf^wc^s^s-^-tyHz^ia 
[08] m2<Dm!&mmmicioV2>mzffl : Z:mw-?z 
[ 0 9 ] is 2 ommmmmc *> w £ * s - * * y * * 

[06 

(A) 



DMCS 
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*iiJR[5|S§<Dllif§0r*^,„ 

[0io] m2<onm<oBimictevz#s.-~j*:v -t 

[0ii] ^2©||)!fe©?f^F!lK:tewa^5"^^y-fe 

MC jt*V-b)l> 
WL 

BL, BLX t'u, Mjgi, tf? h«l*f 

10 CMC #5 ->-t'J -fe;u 

DBL.DBLX #5 — kT?h£L 3^5— tf?hf8^ 
SE -fe>XT>7'|attifi-^ 

io y*y-b*TU-f 

2 0 -fe>XT>7* 

3 0 if W 5 > 
3 2 y5-^*y-fe;i«3W3» 



(B) 



DMCS 




DB 



DBLX 



DB 



DBLX 



Cn) 



^2 00 2-3 67 37 7 



mi ] 



DMC 



^? Ipmcb 



DBL/DBLX 



V 
BE 



T 

30 



iDMCWh 



DWL 



BL 



BLX 



16 



BL 



BLX 



18 



SE 



SO 



SOX 



22 



-24 



26% 



OLX 



XT 

1 max-* | 



r 



20 



•10 



WL 



EQB 



CS 



EQ 



OE 
-28 



.12 



SI 
I 

sa 
si 
* 

d 

V 



-14 



*Add. CK. Cont 



^2 00 2-3 67 37 7 



[02] 



OBL/DBLX 




.12 



*14 



Add. CK. Cont 



(13) 



2002-367377 



[03] 



DMCU 



DBIVDBLX 




Add, CK, Cent 



(14) 



^2 002-3 67 37 7 



[04] 



DM OU1 ^ 



DMCU2 



DMCUn 



DBL/DBLX 




24v 



OL 



26w~[ 



OLX 



XT 

I a*^-* | 

I 

^Dout 



EQ 



OE 
-28 



-12 



w 
V 



V Din 



Add, CK, Cont 



(15) 



2002-367377 




(16) 



4$H 2002-367377 



[17] 



32 

i 




WL5 



WL8 



(17) 



mm 2002-367377 



[08] 




CIS) 



2002-36T377 



[0 9] 




DBL/DBLX 



DMCUi 



DMCUj 



[010] 



32i • 




P20 



N21 

Hi 



I N22 _J N23 I N24 N25 N26 f N27 N26 it 



46 




P20 



32l 



ii 

PMC 
PMC 
PMC 
PMC 
PMC 
PMC 
PMC 
PMC 
PMC 
PMC 
PMC 
PMC 



46 



PMC 
PMC 
PMC 
PMC 



PMCUi 



* DMCUi 



DBL/DBLX 



C19) 



#H 2002-367377 



[011] 



32i ; 

. ' 48 47 






N21 I N22 I N23 [ N24 I N25 I N26 I N27 


N28| I \ 
^ 46 DMCS 











1 1 



DMCUi 



' DMCUj 



3* 



DBL/DBLX 



THIS PAGE BUMKiuspto) 



